000697945 1 Drawing available 
WPIAccno: 1994-266226/199433 

Triniobium-metal alloy superconductor wire - prepd. by superposing and winding sheet of 
niobium (alloy) and metal sheet and diffusion barrier layer of metal having larger tensile 
strength than niobium sheet to prevent metal atom diffusion into surrounding stabilising 
material 

Patent Assignee: SUMITOMO ELECTRIC IND CO (SUME) 
Inventor: AYAI N; YAMADA Y 



Patent Family ( 7 patents, 8 countries ) 



Patent 
Number 


Kind 


Date 


Application 
Number 


Kind 


Date 


Update 


Type 


EP 613192 


Al 


19940831 


EP 1994102595 


A 


19940221 


199433 


B 


FI 199400818 


A 


19940823 


FI 1994818 


A 


19940221 


199441 


E 


JP 6251645 


A 


19940909 


JP 199332114 


A 


19930222 


199441 


E 


US 5554448 


A 


19960910 


US 1994201281 


A 


19940217 


199642 


E 


EP 613192 


Bl 


19970528 


EP 1994102595 


A 


19940221 


199726 


E 


DE 69403362 


E 


19970703 


DE 69403362 


A 


19940221 


199732 


E 








EP 1994102595 


A 


19940221 






RU 2105370 


CI 


19980220 


RU 19946008 


A 


19940221 


199840 


E 



Priority Applications (no., kind, date): JP 1993321 14 A 19930222 



Patent Details 



Patent Number 


Kind 


Lan 


Pgs 


Draw 


Filing Notes 


EP613192 


Al 


EN 


18 


11 




Regional 

Designated 

States,Original 


AT DE FR GB IT 


JP 6251645 


A 


JA 


18 








US 5554448 


A 


EN 


15 


11 






EP 613192 


Bl 


EN 


18 


11 






Regional 

Designated 

States.Original 


AT DE FR GB IT 


DE 69403362 


E 


DE 






Application 


EP 1994102595 












Based on OPI patent 


EP 613192 



Alerting Abstract EP Al 

The Nb3X superconducting wire comprises a wire (14) is prepd. by superposing and winding up a 1st 
sheet (107) consisting of pure Nb or an Nb alloy and a second sheet consisting of metal atoms or an 
alloy contg. X atoms which react with Nb to form a superconducting cpd. A stabilising material 
layer(l 1 1) is formed to enclose the wire (14) and a diffusion barrier layer (1 10) is formed between an 
outer surface of the wire (14) and the inner surface of the stabilising material layer (1 1 1) for 
preventing metal atoms from diffusing into the stabilising material layer (111). The diffusion barrier 



layer (110) made of metal of a metal- material having larger tensile strength than that of the 1st sheet 
(107). 

ADVANTAGE - A high performance Nb3X superconducting wire having a high critical current 
density and a large residual resistance ratio of the stabilising material is obtd. by heat treating this 
wire. It has good workability and gives good diffusion resistance without increasing the thickness of 
the diffusion barrier layer. 
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Abstract of RU2105370 

FIELD: superconductor engineering. SUBSTANCE: conductor 
for superconducting wire made of alloy Nb<SB>3</SB>X is 
built up of conductor 14 proper prepared by applying and 
winding first sheet 107 made of pure niobium or niobium alloy 
and second sheet 108 made of atoms of metal X interacting 
with niobium for producing compound sustaining 
superconductance or alloy X, alloy of reinforcing material 1 1 1 
around conductor 14, and near-surface diffusion layer 110 
placed between external surface of conductor 14 and internal 
surface of reinforcing material layer 1 1 1 to prevent diffusion of 
metal X atoms into reinforcing material layer 111; near- 
surface diffusion layer 1 10 is obtained from metal material 
possessing higher tensile strength than same parameter of 
first sheet 107. Wire made of this conductor or multicore wire 
of same conductor is subjected to heat treatment to raise 
critical current density and residual resistance of reinforcing 
material. EFFECT: improved quality of superconducting wire 
and enlarged interlayer contacting surface area 20 cl 11 
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(57) Pe0epaT: 

naTeHTyeTCfl npoBOAHHK Ann 
CBepxnpOBOflflmero npoBOfla H3 cnnaBa Nb 3 X, 
KOTopbifl o6naflaeT ynymijeHHbiMU 

noKa3aTenRMM b npoijecce n3roToaneHnq u 
6eaAe<l>eKTHOCTbK> flwcfec$)y3HonHoro 
npnnoBepxHocTHoro enow 6e3 yBeniiHeHwn no 
ToninuHe AMClx})y3MOHHoro npnnoBepxHOCTHoro 
cnon. 3tot npoBOAHMK Ann CBepxnpoBOAnmero 
npoBOAa us Nb3X coctomt M3 npoBOAHwra (14), 
KOTopbifl npuroTaB/iMBaeTCfl HanoweHueM w 
HaiwaTbiBaHueM nepBoro ziucTa (107), 
cx>CTOflLL^ero us Mucxoro hmo6ma nnn HMo6weBoro 
ennaaa, w BToporo nucTa (108), cocTonmero H3 
aTOMOB M8Tanna X, B3auMOAeficTByK>U4HX c 

HU06U8M Ann C{K3pMMpOBaHMn CO©AUHeHHH, 

BbiAep)KMBaK)ii4ero CBepxnpoBOAHMOCTb, u/iki 
cnnaBa X, cnnaBa apMupyioiijero waTepuana 

(111), KOTOpblfl OXBaTblBaeT npOBOAHMK (14). u 

An$c$>y3HOHHoro npnnoBepxHQCTHoro cnon 

(110) , KOTopwB HaxoAUTcn Me)Kfly BHeaiHefl 
nosepxHocTbio npoBOAHwea (14) h BHyTpeHHefi 
noaepxHocTbK) cnon apMkipytomero MaTepuana 

(111) Ann ucKmoneHun AMCfccpysuw b cnofl 
apMkipyiomero Maiepwana (111) aTOMOB 
weTanna X, npi/meM AHcfccf)y3MOHHbifl 



npunoBepxHocTHbJ^ cnofl (110) nonyviaeTcn U3 
MeTannimecicoro MaTepuana, i/iMeiou^ero 6onee 
BbicoKMM noKasaTe/ib npOHHOCTM Ha pacmjKeHne. 
H6M TaKOM >kb noxasaienb nepBoro Jiucia (107). 
nonsnneTcn B03Moa<HocTb nojiynuTb 
BbicoKOKaMecTBem-tbifl CBepxnpoBOAnmwfi 
npoaoA U3 ennaea NbjX, UMeKDinwtt BbicoKyio 
KpuTHMecKyio nnoTHocTb TOKa \a Gonbujofl 
KO300ui4ueHT ocTaTOM Horo conpoTMBnem/m 
apMMpytomero MaTepuana nocne Tennoaofl 
o6pa6oTKM 3Toro npoBOAa. a Taiace npoBOAHHK 
Ann MHoroKwibHoro CBepxnpoBOAnmero 
npoBOAa, a TaioKe yBenu^MTb KOHTaicTHyio 
nnomaAb Maxcoy cnonMU. 4c.m 16 3.n. cfc-nbi, 6 
Ta6n. ( 11 mi. 
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(57) Abstract: 

FIELD: superconductor engineering. 
SUBSTANCE: conductor for superconducting 
wire made of alloy Nb^ is built up of 
conductor 14 proper prepared by applying and 
winding first sheet 107 made of pure niobium 
or niobium alloy and second sheet 108 made 
of atoms of metal X interacting with niobium 
for producing compound sustaining 
superconductance or alloy X, alloy of 
reinforcing material 111 around conductor 
14, and near-surface diffusion layer 110 
placed between external surface of conductor 
14 and internal surface of reinforcing 
material layer 111 to prevent diffusion of 
metal X atoms into reinforcing material 
layer 111; near-surface diffusion layer 110 
is obtained from metal material possessing 
higher tensile strength than same parameter 



of first sheet 107. Wire made of this 
conductor or multicore wire of same 
conductor is subjected to heat treatment to 
raise critical current density and residual 
resistance of reinforcing material. EFFECT: 
improved quality of superconducting wire and 
enlarged interlayer contacting surface area. 
20 cl, 1 1 dwg, 6 tbl 
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HacToamee naoGpeTeHMe othocmtc« k 
npoBOflNMKy Ann cBepxnpoBOAfluiero npoBOAa 
us cnnaBa Nb^X, a 6onee KOHKpemo oho 

OTHOCHTCn K npOBOflHMKy Ann 

CBepxnpoBOA«Lnero npoBOAa M3 cnnaBa Nb 3 X, 
KoropbiM ncnorib3yeTcn KaK CBepxnpoBOAflLUkifi 
MaTepnan MamnrHoro nonn oonbwofl 
HanpflKeHHocTM, HanpHMep, CBepxnpoBOAnmero 
MarHma Ann TepMonAepHoro peaiaopa win 
aHanoruHHoro ycTpoficTBa. 

06bmH0 raKOM ceepxripoBOAaiMMfl MaTepaan 
M3 cnnaBa Nb^X, Kaic Nb3AI, Nb 3 Sn unH Nb 3 Ge, 
npeAnaraioT ncnonb30BaTb b KanecTBe 
cBepxnpoBOflflii^ero MaTepwana, nocxonbicy tot 
Me caMbift cBepxnpoBOAflinnfl MaTepuan yAo6eH 
B npuMeHeHMM a MamnTHOM none bwcokoA 
HanpflMeHHocTM, KOTopbie He AonycKaioTcn Ann 
TaKoro cnnaBa us CBepxnpoBOAninero 
MaTepnana KaK NbTi. B nacTHocTM, cnnTaeTca, 
mto CBepxnpoBOAfliUMR MaTepkian NbA1 (cm. 
nnoHcxyio 3anBKy N4-132 109) yAo6eH b 
KanecTBe CBepxnpoBOAninero MaTepnana Ann 
TepMo^AepHoro peaKTopa, KOTopwfl 
BWAep>KHBaeT MarHWTHyra cwny oonbujofi 
BennMUHbi, AeScTByMDiMyra b MamnTHOM none 
bwcokom HanpnaceHHOCTH, unw b KanecTBe 
CBepxnpoBOA«iMero MaTepnana Ann ycrraHOBOK 
HaKonneHMA aneiapoaHeprMn n3-sa Toica 

BbJCOKOfl KpHTUHQCKOtt BenkNMHbl M OTnMHHOrO 

HanpflKeHHO-AecpopMMpoBaHHoro cocTonHkin b 
30He Ae^cTBMfl MamnTHoro nonn bwcokoH 

Hanpfl^KSHHOCTM. 

OCbiHHO TpyAHO o6ecneMMTb nnacTMHHocTb 
paQoMero cocTonHHn tbkomy 
CBepxnpoBOAHmeMy MaTepwany, KaK Nb 3X, 
KOTopbitt 6biBaeT oMeHb TBepAWM m xpynxwM no 
cpaBHeHMio co CBepxnpoBOAflii^MM MaTepnanoM 
us TaKoro cnpaBa, Kan NbTi. TaKUM oSpasoM b 
ochobhom 6binn nposeAeHbi pasnwMHbie 
nccneAOBaTenbCKMe paooTbi no cnoco6y 
noAroTOBKM TaKoro CBepxnpOBOAnmero 
MaTepnana, KaK ND3X. 

Ha o>ur. 10 npnaoAMTcn n^arpaMMa 
4>a30Boro paBHOsecwn abomhoto cnnaBa Nb - Al. 

06pamancb k o>nr. 10, cnnaB Nb 3AI 
ocTaeTcn cTa6nnbHbiM npM BbicoKoR 
TeMnepaType He MeHee 1600°C c 
CTexnoMeTpkiwecKHM 6nMeTannnHecKMM 
OTHouj©HneM HHo6wn k amoMHHwio 3:1. OAHaKO 
npw hh3kom TeMnepaType Hinrce 1600°C cnnaB 
Nb 3 AI o6pa3yeTcn c noMou^bK) ciwecu Nb 2AI, 
KOTopan He nanneTcn CBepxnpoBOAntAHM 
MaTepnanoM, nosTOMy caepxnpoBOAniUHfl 
MaTepnan us coeAwneHun Nb 3AL KOTopbiPi 
nonynaeTcn npw HM3Kofl TeMnepaType, He 
npeBbiiuaK>meSi 1600°C, nMeeT b ochobhom 
HM3Kyjo KpHTunecKyio TeMnepaTypy, HH3Koe 
KpnTHnecKoe MarnnTHoe none (H c ) m HM3Kyto 
KpnTMHecicyio nnoTHOCTb TOKa (IJ. TawiM 
oGpaaoM He 6bino cnocooa n p a kt h MecKoro 
npiiroToaneHMfl CBepxnpOBOAnmero MaTepwana 
Nb3AI, xo™ 6bin nsyseH cnoco6 3aKanKM 
oxnaJKAeHneM MaTepnana b TeneHne kodotkoto 
nepMOAa, HarpeToro ao TeMnepaTypbf He MeHee 
1 600°C, nnn noAo6HWM cnoco6. 

OAHaKO b HacToqtAee speMq uaBecTHo, hto 
cnnaB Nb3AI OTnMHHoro KanecTBa o6pa3yK)Tcn b 
HeKOTODOM nacTM, UMeiomeM KOpOTKyK) 
AMCjDO>y3HOHHytO AHMHy, M3 aTOMOB Hklo6n« B 

cnoe anKDMMHMn, Aawe ecnw TeMnepaTypa He 
npeBbiuuaeT T000°C. B KOHeu kohmob 6binn 
pa3pa6oTaHbi TaKMe cnoco6bi n 3 roTOBneHnq, 
KOTopbie ncnonb3yjoTcn b nopoujKOBo^ 
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MeTannyprMM, b T3kmx cno>KHbix pa6oTax, kbk 
Tpy6naTbifl cnoco6 n npeccoBaHMe 
apMnpoaaHHort cTpywiw n cnoco6 npoKaTKM 
Kene. KaacAbifl 3tmx cnocoboB npncnoco6neH 
k nepeMewuBaHwo huctoto Hno6nfl nnn cnnaBa 
hho6m« c muctwm anfOMMHueM wnn crmaBOM 
anioMMHuq b OMeHb MenKosepHMcroM coctoahmm, 
a paHee ynoMRHyTan nacTb, MMetoiMan KopoTKyio 
AMO>ct)y3noHHyio AnMny, MoaceT 6biTb yBenHMeHa. 
CneAOBaTenbHO, b cooTBeTCTBun c tbk\am 
cnoco6oM M3roTOBneHMfl mowho nonynnTb 
BbicoKOKaMecTBeHHbift CBepxnpoBOAfliHnCii 
MaTepwan Nb 3 AI, mmskjiumm crexnoMeTpuHecKoe 
6MMeTannn^ecKoe cooTHoujeHHe Nb k Al, 
KOTopoe noHTM paBHO 3:1, c bwcokoPI 
KpnTMMecKoW TeMnepaTypofl, c bwcokmm 
KpnTMHecKMM MamnTHbiM noneM (H c ) h 

BblCOKOM KpMTMMeCKOM nnOTHOCTblO TOKa (l c ). 

CpeAM ynoM^HyTbix paHee cnoco6oB 
nsroTOBneHHfl cnocoe npoKaTKn wene Han6onee 
yAOoeH b n3roTOBneHnn npoBOAHMKa Ann 
CBepxnpoBOAfliuero npoBOAa, MMejoiMero 
MHoroKunbHyw CTpyioypy, coAep)Kau4yio 
MaTepnan apMnpoaaHun, n OMeHb npocT npM 
M3roTOBneHMM MaTepnana npoTAJKeHHo^ AnMHbi. 
TaKUM o6pa30M, oto Hanoonee npaKTHMHbiM 
cnoco6 kisroToaneHMB cBepxnpoBOAflmero 
npoBOAa H3 cnnaBa Nb 3 AI. 

Cnoco6 M3roToaneHnn c noMou^bto nponaTKn 
)Kene, nsnoKeHHbift b xypnane Sumitomo 
Electric N 38, nHBapb 1992, npeACTaaneH Ha 
*nr. II. 

<J>nr. II - cxeMa TexHonorHnecKoro 
npoi^ecca, M3o6pa>KaK>ma* cnoco6 
n3roTOBneHnn MHoroKunbHoro npoBOAHMKa n3 
CBepxnpoBOAfliMero npoBOAa M3 cnnaBa Nb 3 AI, 
cooTBeTCTByKJiMero cnoco6y hpokstkh >Kene. 

06painancb k cfur. II, BbicoxoHkicTbiR nucT 113 
hmo6ms h BbicoKOHUcTbift antoMMHueBbift nucr 
BHanane noAroTaannBaiOTcn c noMotAbK) 
onepai^nn nnaaneHun m npoKaTKn, 3aTeM 
HHo6neBbifi nucT m anjoMMHueBbiw nucT 
coBMetuaioTcn APyr c APyroM u HaMaTbieafOTcn 
Ha 6ecKvicnopOAHbifl MeAHbift CTepweHb, mto6w 
nonynnTb >Knny (cnocoooM npoKaTicw xene). 

3aTGM 3TOT npOBOAHMK BBOAMTCfl B 

6ecKncnopOAHyio MeAHyio Tpy6Ky n 
npoTnrnBaeTcn b o^opMe cexi^nn LuecTurpaHHoPi 
0opMbi, a nocne 3Toro OTpesaeTcn HyKHofi 
AnMHbi, MTo6bi nonynnTb LuecrnrpaHHbiM cerMeHT 
150. 3aTeM HecKonbKo tskhx ajecTurpaHHbix 
cerMeHTOB 150 3aBOAMTC« b MeAHyio Tpy6Ky, 
MTo6bi nonyMMTb 3aroTOBKy, KOTopan, b cbojo 
onepeAb, repMeTusnpyeTcn b BaKyyMe 
3neKTpoHHO-nyHeBoR cBapraft w noABepraeTcn 
BononeHMio. noTOM nonyneHHbiM MHoro^KunbHbiM 
npoBOA npoTnrnBaeTcn n cKpyHUBaeTcn, 
cfeopMnpyeTcn, cBMBaeTcn m visonnpyeTcn KaK 
HaAO, oxna>KAaeTCfl ( a 3aTeM HarpeBaeTcn, 
HToObi nonyMHTb cBepxnpoBOAflLMyio cf>a3y 
(CTpyioypa A1 5 cnnaBa Nb^l). 

flnn Toro HTo6bi nonynnTb cnnaB us NbsX, 

\AMe\OU\HU OTnUHHyiO CBepxnpOBOAMMOCTb c 

noMombfo cnocoCa npoKaTKn >Kene, Heo6xoAHMo 

MaKCMMM3MpOBaTb MMCnO T3KMX pa60HHX 

onepai^MR, kbk npoTJDKKa, Ann yMeHbUjeHiin 
nnoiAaAM nonepeHHoro ceneHkin m yMeHbiUMTb 
no Ton mit He nepBuK n btodo^ nucTbi Ann 
yBGnnMeHwn nnoiAaAM panee ynoM«HyTOM 4acTM, 
mm9K)U4©m KopoTKyto AH04>ys MOHHyw Annwy. 

TaKMM o6pa30M, CBepxnpoBOAnL^M^ npoBOA 
M3 cnnaBa Nb^, noAroTOBneHHbi^ cnoco6oM 
npoKaTKM >Kene, BKntonaeT npoBOAHMK, KOTopbiM 
c£opMnpyeTcn Hano>KeHneM m HaMaTbiaaHvieM 
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nepBoro mora, cocToamero M3 hmooma mjih 
cnnaBa hho6m9, w BToporo nucTa, cocToamero 
H3 aTOMOB MeTanna X, KOTopbifl 
B3aMMOA©ftcTByeT c Hno6neM c o6pa30BaHneM 
caepxnpoBOAflmero coeflHHeHns mdm cnnaBa X, 
m cnon apMnpyiou^ero MaTepnana, KOTopbifi 
pacnonaraeTCfl tsk, mto BicnioMaeT npoBOAHMK, a 
nepBbifi m BTopoft nudbi o6pa6aTuaararcn ao 

OMOHb ManOM TOJILUHHbl, CO0TB8TCTBQHH0 . K 

npHMepy apMMpyiotukiM" MaTepnan 

npuroraajinBaeTcw M3 moam hjim MeoHoro 
cnnaBa. 

OflHaKO Korfla noAOOHtdfl CBepxnpoBOAaiMMfl 
npoBOflHUK M3 cnnaBa Nb3X, npMroToaneHHbii* 
cnocoooM npoioTKM xene, HarpeBaeTCfl, mtoow 
nonyMMTb cnnaB Nb3X, to aTOMW MeTanna X 
TepMOAM4x£yHAnpyK>T KaK npuMecw BOBHyTpb 
Mew nnn MeAHoro cnnaBa, KOTopwfl 
ncnonb3yeTcq b KanecTBe apMnpyioii^ero 
MaTepnana m B3aMMOAeflcTByiOT c aTOMaMM 
uiepyi, HTo6bi nonyMMTb coeAMHeHne. Taw/iM 

oGpaSOM, KO30C})Hl4MeHT OCTaTOMHOro 

conpoTnaneHMn npoBOAa ms cnnaBa Nb 3X 
HeAocraTOMHO naMeHfleTCfl. 

B ocHOBy HacTOflmero MsoopeTeHMH 
nonojKeHa saAana cosAaHUP npoBOAHUKa ah* 
cBepxnpoBOAflLM ero npoBOAa vis cnnaBa Nb 3 X, 
MMeiOLi^ero Aucfc4>y3woHHbifl npunoBepxHocTHbifl 
cnofl, KOTopbiA o6pa3yeTCP MexAy BHeaiHefl 
noBepxHocTbio npoBOAa, npuroToaneHHoro 
coBMemeHkieM n HaMaTbiBaHneM nepBoro m 

BToporo nUCTOB M BHyTpeHHO^ nOBepXHOCTbK) 

cnon apMiipyiou^ero MaTepMana, Ann saiAMTbi 
aTOMOB MeTanna X ot AM<$cJ)y3MM BOBHyTpb 
apMHpyiomero MaTepMana. B noAo6HOM 
npoBOAHMKe Ann caepxnpoBOAHLnero npoBOAa 
AMcfco>y3MOHHbifl npunoBepxHOCTHbifl cnofl, B 
ochobhom, cpopMnpyeTcn nepBWM nucTOM, 

KOTOpblfl COCTOMT H3 MMCTOTO HH06Mfl MnM 

cnnaBa Nb. Eonee KOHKpeTHO, nepBbiM nucTOM 
CTaHOBHTcn nucT, kotopwm AnnHHee BToporo 
nucra no HanpaBneHwo hsmotkh HacTonbKo, hto 
nepBbift cnofl coBMetnaeTca m HaMaTbiBaeTca 
BMecTe co BTopbiM nucTOM, mto6w nonyMMTb 
cnoMCTyio MacTb, a ocTaBiuapcR MacTb nepBoro 
nMCTa k TOMy we HaMaTbiBaeTca Ha bhsluhjok) 
noBepxHOCTb cnoMCTofl MacTM, MTo6bi nonyMMTb 
Awfccj>y3MOHHbiK npunoBepxHOCTHbtM enow. 

KorAa xwia, KOTopaa o6pa3yeTca 
coBMeiAeHMeM m HaMaTbiBaHMeM nepBoro m 
BToporo nMCTOB, o6pa6arbiBaeTCfl, mto6w 
yMeHbtuMTb nnou^aAb nonepeMHoro ceMeHMH, 
OAHaKO AH$$y3MOHHblfl npMnoBepxHOCTHbifl 
cnofi Mo>KeT 6biTb Taiwe yMeHbuueH no Ton 114 m He 

T3K, MTO OH He MOJKeT B AOCTaTOMHOtf CTeneHM 

McnonHMTb CB010 c^yHKi^Mio nocne BbinonneHMH 
nocneAoaaTeribHOCTM onepauMM o6pa6oTKM. 
ToniAMHa AHcfxfcysMOHHoro cnon 33bmcmt ot 
TaKMx cfeaKTopoB. KaK ycnoBMe TepMoo6pa6oTKM 
m K03($K£Mi4MeHT AMcf)0y3MM MaTepMana, xotr 
CMMTanocb oCbiMHO, mto ero Tonu^MHa He Menee 
1 mkm nocne BbinonneHMR pa6oMefi 
nocneAOBaTenbHocTM onepaijMtf. OAHaKO rarAa 
AM4)0y3MOHHbi^ npunoBepxHocTHwti cnotf 
yBenMMMBaeTcn no ToniuMHe, to nnou^aAb 
ceMeHMfl cBepxnpoBOAflmero npoBOAa b 
nepecMeTe Ha nnomaAfe ceMeHMfi 6e3 yneTa 
MeAHOM nacTM oTHocvrrenbHo yMeHbtuaeTCfl, mto, 
k cowaneHMK), yMeHbiuaeT KpMTMMecKywD 
nnoTHocTb TOKa (l c ). 

nocTaBneHHafl saAaMa peiuaeTCfl TeM, mto, 
cornacHO M3o6peTeHMto, py\cp(py3MOHHb\ft 
npMnoBepxHocTHbifl cnofi, nonyMaeMbiR M3 
MeTannMMecKoro MaTepMana, MMeeT 6onbLUM« 
HOMMHan noKa3aTenn npoMHocTM Ha 
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pacnweHMe, Mew TaKofl xe noKasaTenb 
yKa3aHHoro nepBoro nucrra. 

>KenaTenbHo, MTo6bi MeTannMMecKM^ 
MaTepMan BKntOMan cnnaB hmo6ma. 

>KenaTenbHo, mto6w cnnaB hmo6ma 
Bbi6Mpancn M3 cnnaBOB NbZr, NbTi m NbHf. 

>KenaTenbHo, mto6h ynowmHyTbifi cnnaB 
coAepJKan ot 0,02 ao 5% no Becy umpkohma, 

TMT3H3 MnM ra(})HMfl B OTAenbHOM M/1M 

6MMeTannMMecKOM coctorhmm. 

>KenaTenbHo, mtoGw MeTann X Bw6Mpancn 
H3 anKDMMHun, onoea m repwaHHR. 

B ocHOBy HacToamero M3o6peTeHMfl 
nonoKeHa saAaMa yBenMMeHMq A*cfco>y3MOHHofl 
AnMHbi, T.e. yBenMMeHMe KOHTaKTHofl nnou^aAM 
Me>KAy nepabiM m btopwm cnoflMM. 

nocTaeneHHafl saAana peujaeTcn TeM, mto, 

COmaCHO M306p6T3HMK), AMO))Qby 3MO H H bl m 

npMnoBepxHOCTHbiM cnoM, nonynaeMbiM ms 
MeTann MMecKoro MaTepMana, MMeeT 6onbLUMM 
HOMMHan noKa3aTenn npoMHocTM Ha 
pacTfl)KeHMe, mbm raKOM xe noKasaTenb 
yKa3aHHoro nepBoro nMCTa, m npM 3tom rpaHMqa 
Me>KAy nepBbiM m btopwm nMCTOM o6pa30BaHa 
SMraaraMM. 

KenaTenbHO. MTo6bJ MeTann MMecKM^ 
MaTepMan BKntoMan cnnaB hmo6mb. 

Hto6w cnnaB hmoCmr BbiCupancn M3 
cnnaBOB NbZr, NbTi m NbHf. 

>KenaTenbHO, mto6w ynoMAHyTbiM cnnaB 
coAepxan ot 0,02 ao 5% no Becy i;mpkohmr, 
TMTaHa M/iM racf)HMR b OTAenbHOM mjim 
6MMeTannMMecKOM coctoahmm. 

>KenaTenbH0. mtoow MeTann A Bw6Mpancfl M3 
ajitoMMHMH, onoBa h repMaHnfl. 

npeAnaraeMbiW Ann peanMsai^MM npoBOAHMK 
Ann caepxnpoBOARiMero npoBOAa M3 Nb 3 X, 
MMe»omM« BbiaieynoMRHyTyKD CTpytcrypy, a 
3HaHMTenbHoB CTeneHM yAOoeH b o6pa6oTKe c 
yMeHbuueHMeM HepaBHOMepHoR Aec^opMai^MM m 

MCKJIKDMeHMeM pasnOMa, KOTOpbIM BOSMOXeH B 

paooMeM npoi^ecce yMeHbiueHMfl ero nnomaAM 
nonepeMHoro ceMeHMfl. Echm npoBOAHMK xopoiuo 
npMcnoco6neH k o6pa6oTKe, to An<t>Mty3MOHHbifl 
npMnoBepxHOCTHbiH cnoR HaxoAMTcn b 

AOCTaTOMHO 6e3Ae06KTHOM COCTORHMM. 

CneAOBaTenbHO, b ocHOBy HacTonu^ero 
M3o6peTeHMfl nonoweHa TaK>Ke 3aAana nonyMMTb 
BbicoKOKaMecTBeHHbi^ CBepxnpoBOARiAH^ 
npoBOA ms ennaaa Nb3X, MMejou^ero bwcokmm 

HOMMHan KpMTMMeCKOR nnOTHOCTM TOKa M 
6onbUJOM KOSC})Ct)Ml^MeHT OCTaTOMHOro 

conpoTManeHMR apMMpy^oLuero MaTepMana 
nyTeM TepMoo6pa6oTKM npeAnaraeMoro atia 
peanM3auMM npoBOAHMKa Ann 
CBepxnpOBOAfliHero npoBOAa M3 cnnaBa Nb 3 X. 

FlocTaBneHHafl saAana petuaeTca TeM, mto, 
cornacHO M3o6peTeHMio, AM*ct>y3MOHHbiR 
npMnosepxHocTHbjK cnoi^, nonynaeMbift ms 
MeTannMMecKoro MaTepMana, MMeeT 6onbiUM^ 
HOMMHan noKasaTenn npoMHocTM Ha 
pacTwxeHMe, mom TaKOM xe noxasaTenb 
yicaaaHHoro nepBoro nMCTa. 

>KenaTenbHO, mto6w MeTann MMecKMM 
MaTepnan BKnjonan crinaB hmo6ma. 

>KenaTenbHO, MTo6bi cnnaB hmo6mji 
Bbi6Mpancn M3 cnnaBOB NbZr, NbTi m NbHf. 

>KenaTenbHo, MTo6bi ynoMRHyTbiW cnnaB 
coAepxan ot 0,02 ao 5% no Becy l^pkohmh. 
TMTaHa MnM ra0HM« b OTAenbHOM mjim 
6MMeTannMMecKOM cocronHMM. 

>KenaTenbHo, mto6w MeTann X Bbi6Mpancn 
H3 aniOMMHMfl, onoBa n repMaHMn. 

B ocHOBy AaHHoro MsoGpeTeHMA TaioKe 
nonoxeHa 3aAana yBenMMMTb KOHTaKTHyfo 
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nnoujaAb M6)Kfly nMCTaMM b npoBOAHMKe An* 
MHoro>KVijibHoro CBepxnpoBOAflmero npoBooa M3 
cnnaBa Nb3X, o6pa30BaHHoro M3 HecKOJibKnx 

BKTHOMQHHblX B OCHOBy npOBOAHMKOB Ann 

CBepxnpoBOAfimero npoBOAa, xa>K&bjfl M3 

KOTOpblX COAep>KMT CHOMCTyK) MBCTb, 

o6pa30BaHHyio HaMaTbiBaHMeM Aayx iiuctob, 
nepBwfi M3 KOTopbix BbinonHeH M3 hmctoro 
hmo6hr njiM ero cnnaBa m btodoA - ms MeTanna 
nnn cnnasa X, aroMbi KOTopbix BCTynatoT bo 
BaanMOAePtcTBMe c Hno6neM aha 
cf>opMnpOBaHnn CBepxnpoBOAflinero 
coeAHHeHun, m nocneAOBaTenbHo 
pacnonoweHHbie noBepx yKa3aHHbix /imctob 
AwcJxfcysMOHHbiM" npnnoBepxH0CTHbiPI cnoR n 
cnofl apMnpyiomero MaTepMana, ripn stom 
AM$Q>y3MOHHblfl npnnoBepxHocTHbi« cnofl 
npeAHasHaMeH Ann MCKnioMeHMq AH$4>y3MM 
aTOMOB MeTanna b cnofl apMMpyioinero 
MaTepna/ia. 

nocTaaneHHafl 3aAana peiuaeTcq TeM, hto 
AH*C*>y3HOHHblfl npnnoBepxHocTHbifl cnofl, 
nonynaeMbitf M3 Meran/iMHecKoro MaTepna/ia, 
MMeeT 6ojibiuMM HOMMHa/i noKasaTe/ifl 
npoHHocTM Ha pacrflxeHne, mom Taxort we 
noKa3are/ib yxa3aHHoro nepBoro nucrra, m npn 
3tom rpaHMqa Me>KAy nepawM m btopwm hmctom 
o6pa30B8Ha 3nr3araMM. 

>Ke/iaTenbHo, Mro6bi MeTannMneciCMM* 
MaTepMan BKmonan cnnaB hmo6mr. 

>KenaTenbHo, HTo6bi cnnaB Hno6nq 
Bw6npanc« us conaBOB NbZr, NbTi m NbHf. 

>KenaTenbHO, hto6u ynoMRHyrbiM cnnaB 
coAep>Kaji or 0,02 ao 5 % no aecy umpkohmr, 
TkiTaHa nnn rao>HMq b oTAenbHOM unw 
6nMeTan/iMHecKOM coctorhmm. 

>Ke/iaTenbHO, HTo6bi Meiann X BbioMpancq 

M3 anJOMMHMfl, onosa m repM3HM«. 

B AanbweRujeM n3o6peTeHne noRCHReTCR 
KOHxpeTHbiMu npuwepawiM era BbinonHeHMR co 
ccbinKOM Ha conpoBOJKAaiOLUMe MepTeacM, Ha 
KOTopbix: 

4>nr. 1 n3o6p£w<aeT aKcoHOMerpuMecKMfl bma 
cxeMaTHMHoro M3o6pa»ceHMR nepBoro 3Tana 
npuroroBTieHMfl cBepxnpoBOAfliuero npoBona M3 
Nb 3 AI; 

*nr. 2 - ceseHMe cxeMaTMHHoro 
M3o6pa>KeHMfl npoBOAa, npuroToanewHoro Ha 
3Tane, npMBeAQHHOM Ha c|)Mr. 1; 

h* 5 ^. 3 - aKcoHOMeipuMecKMM bma 
cxeMaTMHHoro nso6pa>KeHnn, n3o6pa>Kaiou4HM 
btopom 3Tan npnroTOBJieHMfl CBepxnpoBOAflmero 
npoBOAa M3 ND3AI; 

4>nr. 4 - aKcxmoMeTpunecKHtf bma 
cxeMaTMHHoro MsoGpaKeHMR, MsoCpawaiomMM 
tpgtmR 3Tan npMroTOBneHMR cBepxnposoARmero 
npoBOAa H3 ND3AI; 

*Hr. 5 - aKCOH0M6TpHM8CKMtf BMA 
CXeMaTMHHOrO M306paKOHMfl, M306pa>KaK)LUMPi 

HeTBepTbiR 3Tan npMroTOBneHMR 
cBepxnpoBOAnmero npoBOAa ms NkyjAI; 

$Mr. 6 - ceneHMe cxeMaTMHHoro 
M3o6p£w<eHMfl npoBOAHMKa Ann 
cBepxnpoBOAniMero mho ro>KMn b ho ro npoBOAa M3 
Nb3AI; 

4)Mr. 7 M3o6pa)KaeT yBenMneHHoe no 
MacujTa6y ceneHMe cxeMaTMHHoro 

M3o6pa>KeHM«, MnnwcTpMpywii^ero npoBOA, 
npMBeABHHbifi Ha 0Mr. 6; 

4)Mr. 8 - axcoHOMeTpMHecKoe cxeMaTMHecKoe 
M3o6pa>KeHMe, BocnpoM3BOAflinee 3Tan 
npMroToaneHMfl CBepxnpoBOAniMero npoBOAa M3 

Nb 3 AI B COOTB6TCTBMM C APyrMM npMMBDOM 

peann3auMM HacroniMero M3o6peTeHnn; 
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#nr. 9 - ceneHMe cxeiwaTMHHoro 
M3o6pajKeHM« npoBOAHMKa Ann 
CBepxnpoBOAflinero MHoro>KMnbHoro npoBOAa ms 

Nb3AI B COOTBeTCTBMM CO CpaBHMTenbHbIM 

npMMepoM, BocnpoM3BGAeHHoro b yBenMneHHOM 
MacujTa6e; 

cfmr. 10 - AnarpaMMy c|3a30Boro paBHOBecMfl 
ABOfl Horo cnna sa ; 

0Mr. II - npeACTaanneT rexHonorMHecKMPi 
npoqecc BonoMeHnw, M3o6pa)Kaioii4Mft o6biHHbii?l 
cnoco6 M3roToaneHMR CBepxnpoBOAfliMero 
MHoro>KMJibHoro npoBOAa Ha ND3AI b 
COOTBeTCTBMM co cnoco6oM npoxaTKM Kene. 

ripMMep 1. OMr. 1-7 aanaioTcn nepTexaMM, 
Mnji^ocTpMpyioii|MMM cnoco6 M3roTOBneHM* 
CBepxnpoBOA«iMero MHoroxMnbHoro npoBOAa M3 
Nb3AI, npMroTosnoHHoro b cootbstctbmm c 
npeAnoKBHHbiM nepBbiM npMMepoM peanMsaL^MM 
HacTORmero M3o6peTeHMn. 

ComaCHO (})Mr. 1 HM06M6Bbl« jimct 1, 

npMroToeneHHbiW ms hmo6msboR <$onbn/i (99,8 % 
no Becy MMCToro coAepKaHMn) to/iiamho« 6,18 

MM, UJMpMHOH 300 MM M AnMHO« 600 MM, 

BHanaxie 6bin BunnaBneH m npoicaTaH. 
HMo6MeBbifl nMCT 1, HarpeTbiM ao 800°C. 
ocTaBancn HarpeTbiM b TeneHMe OKono 2 nac B 
Ta6rr. 1 npMBOAflTcn MexaHMnecxMe 
xapatcrepMCTMKM HMo6Mesoro JiMcra 1, 
nony^eHHoro nocne TepMoo6pa6oTKM. 

3aTeM anwMMHMeBbifl nMCT 2, 
npMroTOBneHHbJM ms anioMMHMeBOM 4>onbrM 

TOnLUMHOM 0,05 MM, UJMpMHOM 300 MM M AHMHOM 

500 mm, 6btn Hano>xeH Ha noBepxHocTb 
o6pa6oTaHHoro rennoM HMo6Mesoro nwcTa 1 . B 

3TOT MOM6HT M3CTb OAHoro KOHqa 1a 

HMo6MeBoro jiMCTa 1 He 6bi/ia saKpbua 

aniOMMHMeBUM nMCTOM 2. 

IIotom nMCTbi 1 m 2 HaMaTbiaauiMCb Ha 

BblCOKOHMCTbifl (pa^MHMDOBaHHblR) MeAHblfl 

CTep>KeHb 3 AMaMeTDOM 3 mm m atimhom 400 mm, 

HaHMHafl C KOHL^BBOM HaCTM 1a HMOGMeBOrO 

nMCTa 1. Bonee tomho, KOHqeBaq nacTb 1a 
HMo6MeBoro nMCTa 1 HaMaTWBanacb nepBo« Ha 
MeAHbiR cTep^eHb b MeTbipe ooopoTa, a 

COBMeiMGHHbJe M3CTM HM06M6B0r0 M 

anroMMHMeBoro jimctob 1 m 2 HaMaTwaanMCb 
nocne aToro Ha stot Me CTep>KeHb. 3aTeM 
HMo6MeBbi« nMCT 5 c 1-% coAep>KaHMeM 

UMpKOHMR no BBCy TOnilJMHOM 0,18 MM, UJMpMHOM 

300 mm m AnMHOM 200 mm TaioKe HaMaTbiBancw 
Ha CTepjKeHb, HTo6bi nonyMMTb JKMny 6 (cm. cfcMr. 
2). B Ta6n. 1 k TOMy xce npMBOARTCR 
MexaHMHecxMe xapaKTepMCTMKM McnonbsyeMoro 
HMo6MeBoro nucTa 5 c 1-% coAep>KaHMeM 
i^mpkohmr no Becy, nooTOMy nutuHne nacTM 
MeAHoro crepwHR 3 6btnM y6panbi c AByx ctopoh 
b L^enoM ao AnMHw 100 mm. 

0>Mr. 2 - M3o6pa)KaeT nonepeHHoe ceneHMe 
cxeMaTMHHoro M3o6paxeHMB )Knnw 6, KOTopan 
nonyHMnacb. 

06patMa«cb k 0Mr. 2, >KMna 6 6bina 
cocTaBneHa M3 nepBoro A^4>o>y3MOHHoro 
npMnoBepxHocTHoro cnon 7, KOTopbiM 6bin 
ccJjopMMpoBaH BOKpyr MeAHoro CTep>KHR 3, 
pacnono>KeHHoro b ueHTpe cnoMCToPi nacTM 4, 
KOTopafl noRBMnacb BOKpyr nepBoro 
AMqbo>y3MOHHoro npMnosepxHOCTHoro cnoq 7 m 
BToporo npMnoBepxHocTHoro cnoq 8, KoropbiM 
6wn o6pa30BaH Boxpyr cnoMCTofl MacTM 4. 

nepBblfl AM0Oj5y3MOHHblR npMnOBepXHOCTHblCi 

cnofl 7 6bin o6pa30BaH KOHL^eBofl MacTbio 1a 
HMo6MeBoro nMCTa 1, raTopaq 6bina HaMOTana.B 
neTbipe oGopoTa. C Apyrofi CTopoHbi, cnoMCTaq 
nacTb 4 HMo6Meaoro m anKDMMHMeBoro nMCTOB 1 
m 2 6wna HaMOTaHa b Bbi6paHHOM 
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COBMeiHeHHOM COCTOSHMM. 

K TOMy ace BTODOfl AMCjXfcySMOHHblfl 

npnnoBepxHocTHbi« cnofl 8 6bin o6pa30B3H 
HMo6neBbiiw jimctom 5 c 1-% coAepacaHweM 
i^upKOHMfl no Becy, KOTopufl 6bin HaMoraH b 

HeCKO/lbKO 06opOTOB. 

OCpamancb k cfcur. 3, »cnna 6 6bina BBeAena 
b iweAHyto Tpy6Ky 9 c BHewHMM AHaMeTpoM 19 
mm h BHyTpeHHMM A^aMBTpoM 16 mm, a nocne 

3TOTO npOTRrHBaJIMCb, MT06bl nonyMMTb 
LiiecTurpaHHbiM cerMehrr 10. 

Our. 4 M3o6pa>KaeT aKCOHOMeTpHMecKuft bha 
M3o6pa)KeHMfl LuecTMrpaHHoro cerMGHTa 10, 
KOTopbifl nonyMnncfl. 

06pau4aflCb k 0nr. 4, wec™rpaHHbifl 
cenv/ieHT 10 MMen LuecTwpaHHoe ceMeHMe c 
paccTOflHueM Me»<Ay nnocKMMu rpaHnMM 2 mm h 
OnuHOM 200 MM. 

OSpau^aRCb k cfeur. 5, noHTu 800 noAo6*Hbix 
tuecTurpaHHbix cerMeHTOB 10 3anycKanocb b 
MeAHyio Tpy6Ky 1 1 c bhgwhmm AHaMeTpoM 70 

MM M BHyTpeHHMM AMaM9TpOM 68 MM, a nOTOM 

o6a Topija 11a h 11b moahoPI Tpy6KM 

3aKpblBanMCb MeAHbIMM KpblLUKaMM (He 

noKasaHbj Ha MepTeace) u repMeTM3iipoBajiMCb 
3/ieKTpoHHO-nyMeBofl cBapKofi, MTo6bi nonyHMTb 
saroTOBKy (Ha Meprewe He noK33aHo). 3aTeM 
sra 3aroTOBKa 6bi/ia cnpeccoBaHa m 
nepnoAHHecKM npoKaTWBanacb, mto6w nonymiTb 
MHoro)*CMnbHbiM npoBOA 12 AnaiweTpoM 1 mm. 

Our. 6 M3o6pa*aeT bha nonepenHoro 
ce^eHHfl cxeMaTMMHoro H3o6paxeHtin 
m ho roKM/i b h oro npoBOAa U3 omasa Nb^\ 
(nposoAHHK Ann CBepxnpoBOAnmero npoBOAa M3 
cnnaBa Nb^l), KOTopww no/iyHiincn. 

06pamancb k cfewr. 6, MHoroacvmbHbm npoBOA 
12 6bin o6pa3oaaH ochobo* (apMMpywiUHM 
MaiepnanoM) 13 U3 moam h pflAa kmji 14, 
coAepjKaLqux Hno6nfl, a/uoMWHMfl, cnnaB HMo6nn 
c 1-% coAep>KaHMeM l^upkohms, MeAb, KOTopue 
6binn BJcnjoneHbi b hdoboa. 

Our. 7 - MOAenbHafl cxeMa 

MHKpO<4)OTOrpa4)MM C 5000-KDaTHblM 

yBejiMHenneM, M3o6pa>Ka»ciman ceMeHkie 
Ka)Kfloro npoBOAa 14. 

06patnancb k cfewr. 7, npoBOA 14 6bin 
MsroroaneH M3 nepBoro AHCfxfrysMOHHoro 
npnnoBepxHocTHoro cnon 106, coAep>KaLnufl 
Hno6nfl, KOTopwd Gbi/i o6pasoBaH rax, MTo6bi 
BicniOMHTb Hapy>KHy»o nOBepXHOCTb, 

pacnonoKeHHy»o a i^eHTpe mcahom ochobw 
(apMnpyiomero MaTepkiana) 105, cjioncrofi 
nacTbio 109, KOTopan 6bi/ia oGpaaoBana TaK, 

MT06W BKHfOHHTb M nepBblfl AHCfcCfcySMOHHblfl 
npunOBGpXHOCTHblM C/lOfl 106, U 113 BTOpOFO 

AH00y3MOHHoro npwnoBepxHOCTHoro cnon 110, 
coAepKau^ero hmo6m^, Koropbifl 6bin o6pa30BaH 

TaK, HT06bl BKJIJOMHTb CJlOMCTyiO ^aCTb 109. 

KpoMe Toro, 6bina o6pa30BaHa eme oAHa 
MeAHaw ocHOBa (apMMpyioiAUM MaTepi/ian) III 
BOKpyr npoBOAa 14, hto6w BKnK)4HTb HapyjKHyjo 
nosepxHOCTb BToporo AH($c})y3MOHHoro 
npnnoeepxHocTHoro cnon 110. 

B 3tom npoBOAe 14 Hno6neBbift m 
an»oMMHneBbi« enow 107 m 108 nonepeMeHHO 
cnnpa/ibHo 6binn pacno/io>KeHbi b cnoHCTofl 

MaCTM 109. CBRSb Me>KAy HH06ueBblM n 

anKDMMHueBbiM cjio«mh 107 h 108 6bma 
ynnoTHeHa 3nr3araMM Ann Toro, HToGbi 
yBe/inHHTb anoL^aAb KOHTajcra MexcAy 

HM06neBblM M aniOMMHMeBbIM cnoflMM 107 n 108. 

C Apyrofl CTopoHbi, rpaHni4a Me)#cAy btopum 
An<$$y3H0HHbiM npunoBepxHocTHbiM cnoeM 110 
m MeAHoB ochobhoR (apMnpytoiAMM 
MaTepnanoM) 1 1 1 6bina BbipoBHeHa. K TOMy )Ke 
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BTopofl AHcW)y3MOHHwfl npunoBepxHocTHbiM 
onoB 110, KOTopbiM 6btn o6pasoBaH Ha BHeLUHed 
noBepxHOCTM cnoucTofl mbcth 109, 6bin 
noAroTOBneH TaK, mto ero iot\u\\ahb 6bina b 
ochobhom OAHHaKOBO« b n>o6o« nacTM BAonb ee 
KpyroBoro HanpaBneHMn. 

l~lpUMep 2. BTOport AMC{)4)y3MOHHblfi 

npunoBepXHOCTHbift cnoft 6bin o6pa30BaH 
Hno6neBOM Tpy6KO« c 1-% coAe p>Ka HneM no 
Becy uupKOHun bmbcto Hno6neBoro rwcTa c 1-% 
coA©pJKaHneM uupKOHun, HTo6bi nojiynwTb 
npoBOAHMK Ann CBepxnpoBOAnu^ero 
MHoro)KnnbHoro npoBOAa M3 cnnaBa Nb 3 AI, 
aHanorMHHbiM npwMepy 1. 

Bo/iee tomho, npoBOAHHK Ann 
CBepxnpoBOA*mero MHoro>KwibHoro npoBOAa 
6bi/i npuroToaneH b cpopMe ujecTMrpaHHoro 
cerMeHTa, KOTopbifl 6bm nonyneH bboaom 
npoBOAHMKa 24, M3roTOBneHHbifl HanoKeHneM m 
HaMOTKott Hkio//*6neBoro nucTa m anjoMHHMeaoro 
riMCTa, b Hno6neBy»o Tpy6icy 25 c 1-% 
coAepwaHiieM no Becy qnpKOHMn v\ eiAe oahum 

BBOAOM 3T0M TpyCKM 25 B M6AHyK) OCHOBy 9 K3K 

noicasaHo Ha 4)nr. 8. Ocra/ibHbie ycnoBun 6binvi 
a6co/iJOTHo aHanornHHbi ycnoBunM, 
npMBeAeHHbiM b npuMepe 1, noaTOMy 
ocraBiuancn MacTb onucaHMB onycKaeTcn. 

B Ta6n. 2 npMBOAnTcn MexaHMMecKwe 
xapaKTepucTMKM HMoGneBofl rpy6KM 25 c 1-% 
coAepxaHMeM no Becy qnpKOHMn. 
ncnonbaosaHHOM b npuMepe 2. 

npoBOAHHK Ann MHoro>KnnbHoro npoBOAa, 
KOTopwM nonyneH, MMen cfjopMy nonepeMHoro 
ceMeHMn, KOTopan 6bina ananorMMHa 0opMe 
npoBOAHMKa Ann MHoroauuibHoro npoBOAa, 
npuBBAeHHoro b npiwepe 1 , Mso6pa>KeHHoro Ha 
cpur. 6 m 7. 

npHMep 3. BTOpofl AH0Cfiy3MOHHblfl 

npnnoBepxHocTHwfl cno« 6bin 06pa3OBaH 
HuoGMesbiM nucTOM c 1-% cc-Aep>KaHMeM no 
aecy TMTana bmccto Hno6Meaoro JincTa c 1-% 
coAepxca h n e m no Becy qupKOHvin, mto6w 
nony^nTb npoBOAHMK Ann CBepxnpoBOAnLAero 
MHorowwibHoro npoBOAa M3 cnnaBa Nb 3 AI, 
aHanorHMHbifl npoBOAy ^3 npuMepa 1. 
OcTanbHbie ycnoBMn 6binn a6conioTHo noAoOHbi 
ycnoBunM, npnBeA©HHbiM b npuMepe 1, noaTOMy 
ocraBiuancn qacrb onucaHun onycxaeTcn. 

B Ta6n. 3 npuBOAnTcn MexaHimecKvie 
xapaKTepucTMKM Hiio6neBoro nucTa c 1-% 
coAepxaHMeM no Becy TUTana, KOTopbiM 
Mcnonbsosancn a npuMepe 3. 

npoBOAHMK Ann MHoroacwibHoro npoBOAa, 
KOTopuW nonyMeH. HMen 0opMy nonepeMHoro 
ceneHun, KOTopwft 6bin aHanorkmeH ceneHMio 
npoBOAHMKa Ann MHorowwnbHoro npoaoAa, 
nonyneHHoro b npuMepe 1, u3o6pa>xeHHoro Ha 
cfDnr. 6 h 7. 

npMMep 4. BTOPOR AHCtx})y3MOHHblfl 

npnnoBepxHocTHbiCi cjiom 6bm o6pa30B3H 
Hno6neBbiM nkicTOM, KOTopbift He 6bm 
o6pa6oTaH TennoM, BMecTO Hno6neBoro nucra c 
1-% coAepxaHMeM i^wpKOHMn, Hro6bi 
noAroTOBMTb npoBOAHMK Ann 

CBepxnpoBOAnmero MHoro>KviJibHoro npoBOAa M3 
cnnaaa Nb3AI aHanornMHo npiiMepy 1. 
OcTanbHbie ycnoBun 6binn a6conK>THo 
OAMHaKOBbi ycnoBunM, npMBeAeHHbiM b npuMepe 
1, noaTOMy ocTaBiuancn nacTb onucaHuin 
onycKaeTcn. 

B Ta6n. 4 npusoAnTcn MexaHMMecKne 
xapaKrepucTMKM HMoGiieBoro nucTa, KOTOpbiPi He 
6bin b TepMoo6pa6oTKe, KorAa ncnonb30Bancn b 
npuMepe 4. 

npoBOAHHK Ann MHoro>KiinbHoro npoBOAa, 
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KOTopbifl nonyMkincfl, Miwen cfcopMy ceMeHnw, 
Koropaa 6bma aHanorwHHa C6M6Hmk> 
npoBOflHi/tKa Ann MHoroxcunbHoro npoBOfla, 
nonyneHHoro b npuiMepe 1, H3o6paxceHHOM Ha 
0nr. 6 n 7. 

npMMep Ann cpaBHeHUfl. nepBwrt jimct 6bin 
no^roTOB/ieH H3 Huo6neBofl cfconbn/i, KOTopan 
ocTaBanacb HarpeTofl ao 800°C b TeneHue AByx 
nacoB, a AtfcJ>$>y3woHHbifi npwnoBepxHOCTHbifi 
cnofi 6bin o6paaoBaH nepBbiiw nuicTOM, hto6u 
nonyMurb npoBOflHMK Ann MHoroxckinbHoro 
npoBOAa, aHanon/iHHbifi npOBOAy b npuMepe 1. 
OcrajibHwe ycnoBun 6binn aoconiOTHO noAoOHbi 
ycnoBuqM, npwBeAeHHWM b npHMepe 1 , nooTOMy 
ocTaswancn nacTb onucaHHP onycKaeTcn. 

B Taon. 5 npuBOAarcn MexaHwwecKMe 
xapairrepMCTMKM Hno6weBoro nHora, 
o6pa6oTaHHoro noBbiweHuieM TeMnepaTypu, 
kicnojibaoBaHHoro b nprnwepe cpaBHeHMfl. 

Our. 9 K3o6pa;KaeT bma nonepenHoro 
ceneHMn cxeMaTMHHoro u3o6pa*eHnn 
npoBOAHMica Ann CBepxnpoBOAfliMero nposoAa 
H3 cnnaBa NbgAI, KOToputf nonynen b 
cxx)TBeTCTBMn co cpaBHHTenbHbiM npiiMepoM, 
npeAcraBneHHbiM b yse/iMMeHHOM MacujTa6e, 

Oopauvancb k c£w\ 9, 3tot npoBOAHMK Ann 
MHoro>KnnbHoro npoBOAa nwen cfcopiwy ceMeHUB, 
KOTopan 6buia aHanorwHHa qbopMe ceMeHMn ' 
npoaoAHMica Ann MHoroxcwibHoro npoBOAa, 
pea/iM30BaHHoro b cooTBeTCTBMM c npMMepoM 1 , 
M3o6paxeHHoro Ha 4>nr.7, b to Bpewiq kbk ' 
nepBbifl OTjiMHa/icfl ot nocneAHero TonbKo b 
tom, hto rpanuija Meway btopwm 

AH+Q>y3V10HHblM CJIOeM 120 M M8AHOH OCHOBOfi 

(apMMpyiomuM MaTepuanoM) III 6bina 
o6paaoBaHa auraaraMH. 

(IpOBepKa CBepxnpOBOAMMOCTM. 

n«Tb TkinOBWX o6pa3ijoB npOBOAOB, 

ncnonb30BaHHbix b npuMepax 1-4, a b 
cpaBHMTenbHOM npiiMepe npoBOAa 6binn 
o6pa6oTaHw HarpeBOM ao 800°C b tsmghmg 5 
nacoB, MToBu MsroTOBMTb CBepxnpoBOA«mne 
npoBOAa, KOTopbie 6binn 3aTeM npoBepeHbi 
saMepoM KpnTHMecKMx nnoTHocTePi Toica (ij 
npn TeiwinepaType 4,2 K m 12 T. B Ta6n. 6 
npviBOAflTCB peaynbTaTbi MSMepeHMfl n 
peaynbTaTbi uccneAOBaHnw. 

B Ta6nni4e 6 Taioce yicasbiBaeTcn nacTOTa 
noBpejKAeHMM npoBOAa, cxiynviBLUHxcn nepeA 

T6M IOK, 3arOTOBKH flfABMOTpOM 70 MM 6bl/1M 
MCnO/1b30BaHbl B pa60T8 BHyTpM MHOrOXMribHblX 

npoaoAOB AnaMeTpoM 1 mm npn M3roTOBJieHnn 

COOTBeTCTByiOU4HX npOBOAOB. 

Hcho H3 AaHHbix Ta6riMi4bJ 6, hto KaJKAwPI H3 
cBepxnpoBOAflmnx npoBOAOB, nonyneHHbix us 

npOBOAHMKOB, nOArOTOBTieHHblX B COOTBeTCTBMH 

c TpeooBaHMBMn nptiMepoB 1-4, o6naAan 

CaWbiM BbJCOKVIM HOMMHaJlOM KpHTHH6CKOPI 
njlOTHOCTM TOKB M CaMbIM 6onbUJMM 
KO304)Ml^MeHTOM OCT3TOH HOrO COHpOTHBTieHHq 

MeAHoft ocHOBbi, KOTopaw ncnonb30Banacb ksk 
apMnpyioiAMi^ MaTepna/1. KOTopbie 

cpaBHMBanMCb c nnoTHocTbio m 

K034)Ct)HI4MeHTOM, no/iyHeHHUM npOBOAOM, 
pea/lH30BaHHblM B COOTBeTCTBMH CO 
CpSBHMTe/lbHblM npHMBDOM. 

B CBepxnpoBOAfliMGM npoBOAe, 

peaJlM30BaHHOM B COOTBeTCTBHH ' CO 

CpaBHMTe/lbHblM npMMepOM, K034)Cf)MqHeHT 
OCT3 TOH H O ro COnpOTMBJieHUH MeAHOfl OCHOBb), 

Mcno/ib3yeM0fl b KanecTBe apMnpyioti^ero 
MaTepnana, 6bin He ob/iee neM 100. 3to 
cnyHM/iocb M3-3a Toro, hto aTOMbi anraMMHHn 
AH*ct>yHAnpoBann noA Ae^CTBueM Tenna nepe3 
AM*4)y3MOHHbiM npunosepxHocTHbiM CJIOM, 
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HT06bl AOCTUMb GTIOfl M6AH0R OCHOBbl BO BpeMfl 

TennoBoro B03Ae«CTBnn npn qtopMnpoBaHMM 
cnnaBa Nb 3 A1, hto6w o6oraTHTb npuMecflMM 
MeAHyto ocHOBy. flpyriiMn cnoBaMn, 
csepxnpoBOAfliMMR npoBOA, peann30BaHHbi« b' 

COOTB6TCTBMM C Ka)KAWM npi/lB©A©HHblM 

npuMepoM, BbiAan oonbiuyio BennnnHy 
KO300Mi4neHTa ocTaTOHHoro conpoTMBneHnq 
ocHOBbi, 3to nonynaeTCfl noTOMy, hto 
6e3AecfeeKTHOCTb AMct54)y3H0HHoro 
npunoBepxHocTHoro cnon coxpaHnnacb na-3a 
ncnorib30BaHMn Hno6neBoro cnnaBa, 
coAB-prcamero unpKOHkifl b 1-% KonvmecTB© no 
Becy nnn TMTaH b 1-% Ko^MHecTBe no Becy, h 
nooTOMy o6oraiA6Hne npHMecAMM ocHOBbi 
aTOMaMM anwMnHMA 6bina yMeHbiueHa bo BpeMq 
TennoBofi o6pa6oTKM. 

B COOTBeTCTBMM C HaCTOflll^MM 

M3o6peTeHMeM, KpoMe Toro, nacTOTHocTb 
paapyweHHH npoBOAa bo BpeMn HsroTOBneHUB 
Ann yMeHbuueHun nnoti^aAH nonepenHoro 
ceneHMn yMeHbwaeTcn, TeM caMbiM mo>kho 
nerxo npuroTOBMTb 6onee npoTB^eHHbfPi 
MHoroxunbHbiM npoBOA. 

06pamancb chobb k 0nr. 7, btodoPI 
AUcfx^ysnoHHbifl npunoBepXHOcTHbJw cnoPI 110, 
KOTopufl 6bin oGpasoBaH, HTo6bi BtcnioHMTb 
Hapy>KHyto noBepxHocTb cnowcToR HacTM 109, 
6bin b ochobhom BbipaBHBH no Tonu^uHe B 
nio6o« nacTn BAonb ee KpyroBoro HanpaBneHun, 
peann30BaHHbtfl b npMMepe b cooTBeTCTBMM c 
HacToni^MM M3o6peT6HneM. K to My )Ke rpaHUL^a 

Me>KAy^ BTOpbIM A^CfX^ySHOHHblM cnoeM 110 M 
M6AH0M OCHOBOM (apMMpyiOlMMM MSTepnajlOM) III 

6bina TaK cnpnMneHa, mto6w yMeHbujMTb 
KOHTaKTHyw nnoi^aAb Me>KAy humm no 
cpaBHSHMMD c AaHHbiMM cpaBHiiTenbHoro 
npuMepa, M3o6paxceHHoro Ha qbur. 9. Ha aTane 
TennoBO^ o6pa6oTKM npw 0opMnpoBaHMn 
cnnaBa ND3AI noaTOMy aTOMbi amoMMHun 6binu 
6noKnpoBaHbi ot npoHMKHOBeHun b MeAHyw 
ocHoey (apMnpyioinnfl MaTepnan) III Kax 
npviMecu c noMombK) rennoBofl AucfxfcyanM. 
CneAosaTenbHo, CBepxnpoBOAniAMfl npoBOA, 
peanMSOBaHHblfl B COOTBeTCTBMM c npMMepoM, 

HMen caMbifl 6onbiuo« KO304>ni4neHT 

OCTaTOHHOrO COnpOTUBneHMfl MeAHOfl OCHOBbl 

(apMnpyjomero MaTepnana) III no cpaBHeHnio c 

KO3Ct)0ML^MeHTOM OCTaTOHHOrO COnpOTUBneHMB, 

peann30BaHHoro b cootbotctbum co 
cpaBHHTenbHbiM npHMepoM. 

B cootbbtctbum c HaCTOflmHM 

M3o6peTeHneM, KaK 6buio pacKpbiTo paHee, 
AncM)y3MOHHbifl npnnoBepxHOCTHbi« cnofl 
o6pa3yeTcn TaK npoHHo, hto MOAHan ocHOBa 
3amnmeHa ot npoHMKHOBBHun aTOMOB MOTanna 
X bo apeMfl McnonHeHktB OTana TepMoo6pa6oTKM 
TexHonorMHecKoro npoqecca 6e3 oco6oro 
yBenHHeHMn TonmMHbi nneHKVi. noaTOMy MOKeT 
6biTb yBenMHeHa CKopocTb H3roT0BneHnn npM 
yMeHbiueHMM nnoinaA^ nonep©HHoro ceneHMR. 
TaKUM 06pa3OM, CBepxnpoBOflnu4HM npoBOA, 
KOTopbifl M3roTasnMBaeTcn M3 npeAno>KeHHoro 
cBepxnpoBOAfliMero npoBOAa M3 cnnaBa Nb^, 
MMeeT bonee Bbicoxvia noKa3aTenb 

K030>0>Mm^eHTa OCTaTOHHOrO conpoTMBneHMB 
MeAHO« OCHOBbl no CpaBHeHHIO C 06blHHblM 

CBepxnpoBOAami/iM npoBOAOM. 

K TOMy XCe CBR3b Me>KAy HMOGHeBblM M 

anioMMHMeBbiM cnonMn ynnoTHneTcn 
3kir3aroo6pa3HbiM cnocoobM, HTo6bi yBenMHHTb 
KOHTaKTHyio nnou4aAb Mewy cjiormm , TeM 
caMbiM moxho nonynnTb 6onee bwcokhm 
noKaaaTenb KpHTMnecKoft imoTHocrn TOKa (l c )4. 
Atomw MeTanna X, KOTopwe 
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Baai/iMOfleflcTByioT c Hno6ueM, HTo6bi nonyHHTb 
coeAHHet-ine, BbiAepwHBaiomee 

CBepxnpOBOAMMOCTb, MOryT 6blTb B3flTbl 1/13 

onoBa m repMaHun, Hanpuwep, b AononHenne k 
anHDMMHMK), wcnonbayeMOMy b 

BbJiueynoMflHyTOM npniwepe. flpyrniwin cnoBaMH, 
HHo6neabifl cnnaB u/nnn cnnas X MoryT Taioice 
coaepKaTb repMaHn^, onoBO, TMraH, KpeMHUfi, 
racpHHM, TaHTan, ljhpkohmm, MarxHfi n/n/iki 
6epnnnnM, HanpMMep. 

B to BpeMH Kor,qa ToribKo btodoCi 
AUtfcqtyswoHHbJfl npnnoBepxHocTHbd« cnofl 6un 
MaroToanew M3 MerannHHecKoro MaTepwana, 
MMeiomero 6onee BwcoKwfl noKa3aTenb 
npoMHocTM Ha pacrnrceHue, neM stot 
noKa3aTe/ib nepBoro nwcia b KaacAOM na nepBbix 
MeTbipex nprnwepoB peajinsai^MM HacToamero 
M3o6peTBHMq ( to m nepBbifi, m BTopoPi 
AacfcqtyaiioHHbie cnon bo3mo>kho MoryT 6biTb 
M3roToaneHbi H3 MeTannMHecKoro MaTepwana, 
MMetou^ero 6onee BbJcoKwfl noKasaTenb 
npoHHocTn Ha pacTHxeHkie, H9M stot 
noKaaaTe/ib nepBoro nucra. 

K TOMy MCe B COOTBeTCTBMM C HaCTOHlUHM 

M3o6peTeHneM btodo& Anqbct)y3MOHHbifl cnofi 
MOxeT 6biTb npuroTOBJieH M3 MeTannMHecKoro 
MaTepnana, niweiou^ero aHanornHHbiB cocTaB, 
hto n cocraB nepaoro nucra, KOTopbiM npMBeAeH 
b npuMepe 4. Koraa BTopofl Au<txfcy3MOHHbifl 
npvinoBepxHOCTHbiM enow M3roTaBnnBaercn, 
HanpwMep, M3 HHcroro HMo6nfl, to nepBuPi jimct 

MO)K6T 6blTb npHrOTOBJieH 113 JlMCTa HMCTOro 

hmo6m«, KOTopuW naroTaariHBaeTCfl b 
pe3yribTaTe npoicaTKn m TepMoo6pa6oTKM b 
AManasoHe reMnepaTyp ot 700 ao 1100°C b 

TeMSHMe BP6M6HM OT 1 AO 10 H3C0B, B TO BpeM* 
KaK BTOpOR AHCf)Ct>y3MOHHbl« npnnoBepxHocTHbiPI 

CflOM MC0K9T 6blTb 06pa30BaH /1MCTOM M3 HHCTOrO 

hho6hh m TpySKM, KOTopafl H3roTaanMBaeTca 
cnocoooM xonoAHofl o6pa6oTKu MeTanna, 
Hanprnwep npoicaTKw. 

MHCTblK HMo6neBbiR jihct, o6pa6oTaHHb»Pf 
TennoM, MMeeT noHHweHHyto npoHHocTb Ha 
pacTA>KeHne v\ TBepAocTb no cpaBHeHwo c 

/1MCTOM linn Tpy6K0« H3 HMCTOPO HM06Mfl, 

KOTopbift MsroTaanMBaeTCfl xonoAHoPi 
oopaooTKofl MeTanna HanoAo6ne npoxaTKw. B 
o6pa6oTaHHOM TennoM nwcre us MMCToro 
hwo6hh k TOMy nee KpucTaruibi tsk 
nepeopuBHTMpyioTCfl, hto HanpaBneHne ero 
noBepxHocru CKonbweHMfl b ochobhom He 
opueHTMposaHO. B nucre m™ Tpy6Ke wa HHCToro 
Hno6nq, KOTopufl Hano>KeH Ha BTopoPi 
Ancf)cf)y3noHHbi« npttnoBepxHocTHbiB cnoPI, c 
APyrofl CTopoHbi, KpucTannbi opueHTupyioTCfl ao 
neKOTopofl cTeneHM bo BpeMfl xonoAHoPi 
o6pa6oTKM MeTanna, noAo6Hofl npoKaTKe. STan 
TepMoo6pa6oTKM nepBoro nucrra Hwo6neBoro 
cnnasa oSbmno BbinonHaeTCfl npn rny6nHe 
BaKyyMa b npeAenax ot 10" 5 ao 10" 7 mm pt.ct. 

B COOTBeTCTBMM c npuMepoM 4 
AHtfccfrysHOHHbiM npunoBepxHocTHwPi cnofi 
o6pa3yerc« M3 MeTannMHecKoro MaTepnana, 
MMeiomero 6onee BbicoKyio npoHHocTb Ha 
pacT«>KeHMe, neM nepBbifl nucr. 
CneAOBaTenbHO, MMeeTcn BosMo^HOCTb 
wcwiiOHHTb y npoBOAa, KOTopwPi 
npuroTaBnMBaeTCfl nonepeMeHHWM 
coBMeu^eHneM m HaMaTbiBaHneM nepBoro n 
BToporo nucTOB, HopaBHOMepHyio Ae^opMaqMJo 
b paooneM npouecce npn yMeHbtueHnn 
nnoii^aAn nonepenHoro ceneHMfl. TaKMM 
o6pa30M, npoBOA, K0Topbi« npuroTaanMBaeTCfl 
nonepeMeHHWM coBMeLueHneM m 

HaMaTbiBaHneM nepaoro m btodoto nucTOB, 
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o&naAaeT npeuMymecTBaMM b npot^ecce 
o6pa6oTKVi. 

H xot« HacTOfli^ee nsoepeTeHMe 6bino 
pacicpbiTo n nponnn»ocTpMpoBaHo noApo6Ho, 
cneAyeT nerKO npeACTaBn«Tb, hto 
npeAnaraeMbifl cnoco6 RBnweTCR cnocoobM 
TonbKO atip nnnK)CTpai4Mki m npuMepa m He 
CMHTaeTCfl cnocoooM orpaHMneHuR, nocKonbKy 
cymHOCTb m i^enb HacTORinero M3o6peTeHiin 
orpaHMMkiBaeTcn nnujb b HeKOTopoM CMbicne 
nyHicraMM ct)opMynbi M3o6peTeHMR. 

OopMyna H3o6peTeHnn: 

1. npoBOAHMK aha cBepxnpoBOAflLqero 
npoBOAa us cnnaBa Nb3X, coAep^KaLnnW 
cnoncryto nacrb, o6pa30BaHHyfo HaMaTbiBaHMeM 
AByx nucroB, nepBwfl M3 kotopux BwnonHeH H3 
MHCToro hho6i4r v\n\A ero cnnasa, a btodoPI ms 
MeTanna wnn cnnaBa X, aTOMw KOTopbix 
BCTynatOT bo BaanMOAeflCTBwe c Hno6neM Ann 
(fcopMHpoaaHMfl CBepxnpoaoAHiMero 
coeAMHeHUH, m nocneAOBaTenbHo 
pacnonoxceHHbie noBepx yKa3aHHbix nucTOB 

AHC|x4)y3MOHHblM npunOBepXHOCTHbltl CJIOM M 

cnoM apMnpyiou^ero MaTepnana, npM otom 
A^4>ct)y3MOHHbiM npunoBepxHocTHbiM cnoPi 
npeAHa3HaMeH Ann ncicniOMeHMfl AH0c(3y3MM 
aTOMOB MeTanna b cnoW apMMpywmero 
MeTanna, OTnnMa»ou4nflcfl TeM, hto 
AM0c|)y3MOHHbifl npvinoBepxHocTHbifl cnoPi, 
nonynaeMbi^ M3 MeTannnnecKoro MaTepnana! 
MMeeT oonbiUMM HOMUHan noKa3aTen« 
npoMHocTw Ha pacTRjKeHne, MeM T3kom ace 
noKasaTenb nepBoro nucra. 

2. npoBOAHMK no n.1, OTnHMaKDiAnftcn tom, 
hto M6TannuHecKirift MaTepnan BKfiKJHaeT cnnaB 

HM06Mfl. 

3. npoBOAHMK no n.2, OTnumaioujiiBcfl tqm, 
hto cnnaa hho6m« Bbi6npaercfl M3 cnnaBOB 
NbZr, NbTi u NbHf 

4. npoBOAHMK no n.3, OTnuwaioiquftcn TeM. 
hto cnnaB coAepKMT 0,02 5,0 Mac. L^upKOHnq] 
TMTaHa win ra4>Hnn b OTAenbHOM mjim 
6MMeTannnHecKOM coctorhhh. 

5. ripoaoAHHK no riHDOOMy viz nn.1 4, 
OTnuHaKJiMMflcfl tom, hto MeTann X Bbi6npaeTc« 
H3 anKJMMHMfl, onoBa w repMaHnfl. 

6. Ddoboahhk Anq cBepxnpoBOAfliMero 
npoBOAa M3 cnnaBa Nb3X, coAepjKainuft 
cnoMcryjo nacTb, o6pa30B8HHyio HaMaTbiBaHMeM 
Aayx nucTOB, nepBbiW m kotopwx BbinonHeH M3 
HucToro hmo6mr v\nv\ ero cnnaBa, a btodoPI M3 
MeTanna unn cnnaBa X, aTOMbi KOTopbix 
BCTynajoT bo B3anMOAeMCTBne c Hno6neM aha 
c(3opMMpoBaHMfl CBepxnpoBOARLuero 
coeAMHeHMfl, n nocneAOBaTenbHo 
pacnonoxeHHbie noBepx yKasaHHbix nucTOB 
An4xJ)y3MOHHbifi npunoBepxHocTHbift cnoPI m 
cnoPi apMupyKDujero MaTepnana, npM stom 
Anctx^yanoHHbifl npwnosepxHocTHbifi cnoCi 
npeAHa3HaneH Ann nacntoHeHUR m$x$yw\v\ 
aTOMOB MeTanna b cnofi apMnpy»omero 
MaTepnana, OTnunaraLAMMCfl TeM, hto 
AMqbcf>y3MOHHbifl npunoBepxHocTHbifl cnoPl, 
nonynaeMbifl us MeTannnHecKoro MaTepwana, 
HMeeT 6onbiui4« HOMUHan noKaaaTenq 
npoHHocTM Ha pacTnxceHMe, neM TaKofl >xe 
noica3aTenb nepBoro nucTa, npn stom rpaHwqa 
Me>*cAy nepBbiM i/i BTopbiM nucTaMn o6pasoBaHa 
3nr3araMM. 

7. ripoBOAHUK no n.6, OTnHHafotquPicR TeM, 
hto MerannwHecKMfi MaTepnan BicntoHaeT cnnaB 

HMOCMfl. 

8. npoBOAHMK no n.7, OTnHHaw^nWcfi tom. 
hto cnnaB Hno6nfl Bbi6kipaeTCfl m cnnaBOB 
NbZr, NbTi h NbHf. 
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9. npoBOAHMK no n.8, OTnuMaK>mnflcn TeM, 
mto cnnaB coa6P>kmt 0,02 5,0 Mac. umpkohma, 
TuraHa \ah\a rao>HMfl b OTAenbHOM unw 

6MMeTa/TJlMHeCK0M COCTOflHMM. 

10. (IpoBOflHUK no n»o6oMy M3 nn.6 9, 
omnMaioLi^Mftcn TeM. mto Merann X BbJOwpaeTCH 
ki3 aniOMMHHq, onoBa m repMaHMq. 

11. npoBOflHMK Ans MHoroxcvuibHoro 
CBepxnpoBOARii^ero npoaoAa us crinaBa Nb 3 , 
o6paaoBaHHbi^ ua HecKonbKkix BxnioMeHHbix b 
ocHOBy npoBOAHMKOB Ann CBepxnpoBOAflu;ero 
npoBOfla, Ka^Abift us KOTopwx coa©P>kht 
cnoMcryio wacrb, o6pa308aHHyto HawaTbiBaHMeM 
AByx riHCTOB, nepBbifl W3 kotopwx BbinonHeH H3 
MMCToro Hkio(5nfl win ero cnnaBa, H BTOPOH U3 
MeTanna i/inn crinaBa X, aTOMbi kotopwx 
BCTynafOT bo BaaHMOAeftcTBue c hmoChgm Ann 
0opMkipoBaHM» caepxnpoBOARLHero 
coeAHHeHM«, n nocneAOBaTenbHO 
pacnonoweHHbie noBepx yKa3aHHbix jimctob 
AacfccfcyaHOHHbifl np^noBepxHOCTHbifl cnofl t/i 
cnofl apMnpyrcu^ero MaTepnana, npu stom 
AHCfecfcysHOHHbitf npMnoBepxHocTHbifi cnofi 
npeAHa3HaneH atih HcwuoMeHMfl AMQbc^yauM 
stomob MeTanna b cnofl apMHpyiomero 
MaTepnana, 0TnuMaioinnflcfl TeM, mto 
AMcjDc^ysuioHHbifl npunoBepxHocTHbiH cnofl, 
nonyMaeMbiR H3 MeTannumecKora MaTepnana, 
MMeeT 6onbUJMfl HOMMHan noKa3aTena 
npoMHocTn Ha pacTJUKeHMe, MeM TaKofi we 
noKaaaTenb nepaoro nwcTa. 

12. ripoBOAHMK no n. 11, oTntmatoiiji'iMCft 
TeM, mto MeTanriMMecKMM MaTepnan BKnioMaeT 
cnnaB hmo6mh. 

13. npoBOAHWK no n.12, omwHaioimwcfl tbm, 
mto cnnaB hho6i/w Bbi6upaeTCfl na cnnaBOB 
NbZr, NbTi m NbHf. 

14. ripOBOAHMK no n.8, OTnUMaiOlHI/lflCfl TeM, 

mto cnnaB coAep>KMT 0.02 5,0 Mac. L^pKOHMfl, 

TMT3H3 \AT\V\ raC$)HMfl B OTAenbHOM 

6nMeTannnHecK0M cocronHHM. 

15. flpoBOAHHK no JiioooMy M3 nn.11 14, 
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OTriHMaiomkiflcfl TeM, mto MeTann X Bbi6npaeTca 
H3 aniOMMHkin, onoBa m repMaHnw. 

16. ripoaoAHMK Ann MHoro>*cnnbHoro 
CBepxnpoBOAfliMero npoBOAa us cn/iaea Nb3X, 
06pa30BaHHbiA via HecKonbKwx BKnioM6HHbix b 
ocMosy npoBOAHMKOB Ann CBepxnpoBOAflLMero 
npoBOAa, Ka>KAbifl i/i3 KOTopbix coAepwHT 
cnoHcrryio Macrb, o6pa3oaaHHyio HaMaTbiBaHMGM 
AByx ni/iCTOB, nepBbifl M3 kotopwx BbinonHeH wa 
MMCToro hmoGhh nnt/i ero cnnaaa, a btodoA wa 
MeTanna nnn cnnaBa X, aTOMbi kotopwx 
BCTyna»oT bo B3anM0AetfcTBne c Hno6neM Ann 
c£opMHpOBaHUfl CBepxnpOBOA^Luero 
coeAHHeHnw, m nocneAOBaTe/ibHO 
pacnono>KeHHbie noeepx yKa3aHHbix nucTOB 
AM4>4>y3UOHHbiH npunoBepxHocTHbi^ onofl n 
cnofl apMupytoLLjero Marepnana, npn otom 
AncfjcfiyanoHHbifl npunoBepxHOCTHbift cnofl 
npeAwa3waMeH Ans ncicnKJMeHkifl An<}x|)y3HM 
stomob MeTanna b cnoA apMHpyioinero 
MaTepwana, OTnuMaraLm^flcfl TeM, mto 
AMq^qbysMOHHbifl npnnoaepxHOCTHbi^ cno^ ( 
nonyMaeMbiC^ us MeTan/iMMecKoro MaTepnana, 
nMeeT 6onbUJMVi HOMMHan noKasaTena 
npoMHOCTM Ha pacTflxeHwe, mom Taxofi >Ke 
noicasaTenb nepBoro nucTa, m npw stom rpaHML4a 
Me>KAy nepBbiM n BTOpbiM nncTaMi/i o6pa30BaHa 
3nr3araMM. 

17. ripoBOAHMK no n. 1, oTnMMawu^Mftcfl TeM, 
mto MeTannnMecKufl MaTepv4an BicntOMaeT cnnas 
HuoGkin. 

18. ripoBOAHMK no n.2, OTnuMawu^nvicfl tbm, 
mto cnnaB Hno6vin Bbi6vipaeTCfl M3 cnnaBOB 
NbZr, NbTi m NbHf. 

19. npOBOAHHK no n.3, oTnMMa»ou4HMCfl tbm, 
mto ynoMAHyTbifl cnnas C0Aep>KVtT 0,02 5,0 Mac. 

UMPKOHMW, T14T3H3 Mnn racfcHHH B OTfleribHOM MnH 

6MM6TannnMecKOM coctohhhm. 

20. ripoBOAHMK no nto6oMy na nn.1 4. 
OTnuMaioinnRcn TeM, mto MeTann X Bw6npaeTcn 
na anioMMHMS, onoea m repMaHMfl. 
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TaG/iHLia 1 



MexaHwnecKaq xapaK- 

TepMCTMKa 


MeTOAMKa ncribi- 
TaHnq (flnoHCKMii 
craHAapT) 


Tep Moo6pa6oT3HH bi ft 

HM06MGBblM riMCT 1 


Hno6neBbifi J1MCT 5 c 
1% co/jepxaHMeM 
UMPKOHMP no Becv 


ripOHHOCTb H3 pacTR- 

>KeHne (ki7mm 2 ) 
TBepAOCTb (H v ) 


JIS Z2241 
JISZ2251 


21 
72 


26 
101 




T a 6 n u ii a 0 


MexaHMnecKaR xapaK- 

TepMCTMKa 


MeTOflMKa ncnbi- 
TaNnq (nnoHCKUM 
craHAapT) 


HM06t4eBblM /1MCT 1, 

o6pa6oTaHHbifi Ten- 

JIOM 


Hno6MeBafl TpygKa c 
1% co^ep>KaHneM no 
Becy umpkohmr 


llpOHHOCTb H3 paCTH- 

weHne (Kr/MM 2 ) 
TBepflocTb (H v ) 


JIS Z 2241 
JIS Z 2251 


21 
72 


28 
100 


T a 6 ji m 14 a 3 


MexaHMMecKaw xapan- 
TepucrnKa 


MeTOflMKa ncnbi~ 

TaHUfl (flnOHCKMM 

ctbhabpt) 


06pa5oTaHHbiw Ha- 
rpeBOM HMoSneBbJti 
jikct 1 


Hno6neBbiii Jii4CT 1% 
co,nep)KaHMeM TUTaHa 


llpOHHOCTb Ha pacTa- 
weHwe (kt/mm 2 ) 
TBepflOCTb (H v ) 


JIS Z 2241 
JIS Z 2251 


21 
72 


28 
100 



T a 5 n m u a 4 



MexaHnnecKaq 
xapaKTepucTiiKa 


MeTOflMKa ncnbi- 
Tannq (snoHCKMvi 
craHAapT) 


TepMOo6pa6oTaHHbiM 

HM06neBblM J1MCT 1 


HeTepM0o6pa6oTaHHwii 
HMo6neBbiM nucr 1 


HpoHHocTb Ha pac- 
T«)KeHiie (Kr/MM 2 ) 
Tsepflocrb (H v ) 


JIS Z 2241 
JIS Z 2251 


21 
72 


23 
95 


T a 6n m 14 a 5 


MexaHWHecKaa 
xapairrepMCTHKa 


MeTOAwca ncnbi- 
TaHnq (nnoHCKMft 
CTaHAapT) 


Hno6weBbift niicT, eme 
Heo6pa6oTaHHbiM 
TeMnepaTypoii 


Huio6neBbifi /imct, 06- 
paSoTaHHbiw TeMnepa- 
Typow 


ripOHHOCTb Ha pac- 
TaweHHe (kt/mm 2 ) 
TBepflocTb (H ¥ ) 


JIS Z 2241 
JIS Z 2251 


35 
(130) 


21 
(72) 



T a 6n m y a 6 



KaTeropnn oqe- 

HOK 


flpiiMep 1 


ripwMep 2 


npviMep 3 


npwMep 4 


06paseu Ana 
cpasHeHH* 


flMCfc)c£y3l10HHblL1 

npunoBepxHO- 

CTHblfi CTIOM 

HacTOTa pa3pbi- 

BOB CTep>KHfl 

Tok J = (12T) 

K03Ct>4>ML4MeHT 

ocrraTOMHoro co- 
npOTUBneHiifl 


JlMCT H3 

cn/iaBa 
NbZr 

3 pa3a 

41 OA/mm 2 
190 


Tpy6K3 M3 

cnnaBa 
NbZr 

4 pa3a 

390A/MM 2 
210 


JlwCT M3 

cnnaBa 
NbTi 

7 pa3 

370A/MM 2 
180 


HuoGneBbiM 
duct 6e3 06 pa- 
6otkm TennoM 

5 pa3 

390A/MM 2 
180 


HM06neBblM 

hmct, o6pa6o- 
TaHHbiw TennoM 
8 pas 

350A/MM 2 
40 
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